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INTRODUCTION

»  Deriving vegetation water status from remotely-sensed data has important
applications in drought monitoring, water balance studies. and fire risk
assessment.

»  The San Pedro National Conservation Area, AZ contains both riparian and
semiarid upland vegetation communities which are tightly coupled to water
availability and susceptible to environmental disturbance.

»  Remote sensing provides enhanced monitoring capabilities with continuous
spatial and temporal measurements over these fragile ecosystems.

»  This provides opportunities to develop methodologies for effective resource

management, early warning detection of environmental changes, and
evaluation of vegetation response to climate and human forcings.

OBJECTIVES

We analyzed Terra- Moderate Resolution Imaging Spectroradiometer (MODIS)
products as indicators of vegetation activity in order to.

»  characterize and quantify the seasonal dynamics and inter-annual variations
associated with the major vegetation types in the Walnut Gulch
Experimental Watershed and San Pedro National Conservation Area, AZ,

»  compare vegetation greenness and water status with evapotranspiration
from Eddy flux tower, |

»  Evaluate land cover conditions through a 5-year, ongoing, drought period.
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MODIS VEGETATION AND WATER INDICES

» Seasonal and interannual variations in vegetation phenology and canopy water
status were mvestigated with 5 years of continuous, 16-day composited MODIS
enhanced vegetation index (EVI) and land surface water index (LSWI) data,
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» Data were extracted across a highly diverse set of vegetation cover types.
which included mesquite bosque, sacaton grass. creosotebush desert shrub, and
semiarid grassland.
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» EVI provided a measure of chlorophyll (greenness) while LSWI provides a
measure of vegetation water
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» A single (global) relationship 1s
apparent in EVI — ET across land cover

types
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CM 01010 0.0490 0.7300 C M -0.1660 | 0.0900 0.7300
LSSAC 0.0770 0.0340  0.6200 LSSAC 01180 @ 0.0540 0. 6300
LH 0.0910 0.0360  0.6200 LH -0.0800 | 0.0550 0.5400
KA 0.0940 0.0440  0.6400 KA _0.0710 @ 0.0650 0.4800

. y“ and ‘a’ denote mtercept and slope respectively

CONCLUSIONS

The MODIS temporal protiles provided valuable information on variations in vegetation
phenolo gy and water status, both seasonally and mterannually across a drought period.

» The water indices appeared more useful 1n extracting vegetation water status, and in
drought detection and water sustainability studies.

» The "greenness’ and water indices both behaved similarly in ET studies but when used
in combination, they provided measures of water use efficiency and improved upon the
derivation of phenology metrics over the various land cover conditions.
Future Work 1s needed to:
— Quantify changes in vegetation, carbon and water fluxes. and chlorophyll content,
— Validate the use of ‘greenness’ and water indices with accurate measurement of
vegetation water and chlorophyll contents.
— Scaling the biophysical relationships for region-wide water balance, stress, and
drought detection studies.



